Human mesenchymal progenitor cell-based tissue engineering of a single-unit osteochondral construct.
A desirable strategy for articular cartilage repair is to surgically replace the damaged area with an in vitro-engineered osteochondral plug. We report here the development of a novel osteochondral construct using human trabecular bone-derived mesenchymal progenitor cells and a biodegradable poly-D,L-lactic acid scaffold. The cartilage layer was fabricated by press-coating a chondrifying high-density cell pellet onto the scaffold, which was then loaded with cells previously initiated to undergo osteogenesis. The composite was then cultured in a cocktail medium formulated to maintain both chondrogenesis and osteogenesis. Macroscopically, the construct consisted of a cartilage-like layer adherent to, and overlying, a dense bone-like component. RT-PCR, immunohistochemistry, and histology revealed hyaline-like cartilage and bone with an interface resembling the native osteochondral junction. All parameters, including mechanical properties, improved with increased culture time. The single-cell source nature of the construct, which minimizes handling while maximizing biocompatibility, suggests applicability for articular cartilage repair.